Introduction

46
The solution conformation of polysaccharides plays a determinant role in their functional properties. The first stage that is involved aqueous dispersion of biopolymers is 48 hydration of the chains and exposure of the functional groups (e.g., hydroxyl, carboxyl, 49 methyl, acetyl etc.). This is followed by interactions between the chains at the molecular level 50 that lead to either self-association (i.e., aggregation) or heterotypic cooperation among 51 different chains. The latter results in formation of three-dimensional structures (i.e., gels), 52 biopolymer-biopolymer complexes or highly entangled viscous solutions. Mechanical
53
properties and functional performance can be in most cases easily adjusted and the 54 mechanistic underpinnings between the surrounding environment (e.g., pH, ionic strength, 55 presence of cross linkers etc.) and chain behaviour are well understood. 1 
56
Pectin is a heteropolysaccharide of particular industrial importance (e.g., food and 57 pharmaceutical industries) with diverse functionality due to its tunable primary structure. It is centrifuged to remove any insoluble cellulosic oligomers and were subjected to SAXS 99 measurements at room temperature, as described in the next section. 
SAXS measurements
101
SAXS data were acquired using a Bruker Nanostar from pectin solutions in the 102 presence of 0.1 M NaCl. Samples of about 100 µl were sealed in a 1. constructed to examine the influence of pH on the conformation of the macromolecules.
117
Double logarithmic intensity plots were also constructed and the fractal dimensions were 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 calculated from the exponents of power law regime of the curves. dilute regime of the biopolymers (Fig 2b) . It should be mentioned that scattering intensity ascribed to the greater content of RG-I regions, as it will be discussed below in detail.
165
Congruent results have been also reported for LM-pectin and chitosan solutions at different Figure S2 , supplementary data).
195
The Guinier approximation can be used to describe the scattering from samples that are 196 asymmetric or elongated such that:
where R c is the cross-sectional radius of gyration. Plots of ln(qI) vs. q 2 (Figure 2a , inset) yield 199 the cross-sectional radius of gyration in the limit of qR c < 1.4 ( has a greater molar ratio of RG-I regions although the higher molecular weight could also 209 contribute (Table 1S, the semi-dilute regime fitting data from the power law region between ~0.03 and 0.13 Å -1 .
281
The physical meaning of ξ, which is particularly affected by electrostatic interactions (e.g.,
282
pH, ionic strength), 7 is that at length scales smaller than ξ most of the monomers in the polysaccharides (e.g., levan 40, 41 , carrageenan or methylcellulose 38 ) and reveal an increase in 287 ξ with pH for both samples due to electrostatic repulsion that increases the interaction 288 distance of the chains. 27 In that case the size of the "mesh" that is formed by the overlapping 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 OP6 than OP2 at all pH values. It is possible that the less extensive branching and lower 291 molecular weight of OP2 gives the molecule the chance for more efficient packing thus 292 decreasing the interaction distances. It emerges that a greater ξ value has consequences for 293 the functional properties of pectin especially in relation to the interfacial arrangement.
294
Combining information from our previous investigations 42, 43 it seems that high ξ values 295 correspond to weaker emulsion formation and stabilisation capacity of pectin. This 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 Schematic representation of major pectin building blocks primarily responsible for conformational characteristics of pectin in solution. HG is the homogalacturonan and RG-I is the rhamnogalacturonan-I regions.
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